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The sample solutions for the emission spectra were prepared in N 2 -degassed (20 minutes) HPLC grade MeCN using an in-house designed quartz cuvette. Steady-state and time-resolved emission spectra were recorded at room temperature using a Gilden fluoroSENS fluorimeter. The samples were excited at the absorption maxima of the dominant low-energy 1 MLCT/ 3 MLCT band as indicated in Table S4 . Excited state lifetimes were measured by time correlated single photon counting (TCSPC) with an Edinburgh Instruments FLS980 fluorimeter using a pulsed diode laser (exciting at 378 nm)
and PL emission was detected at the corresponding steady-state emission maximum for each complex. The PL decays were fitted to a single exponential decay function. Emission quantum yields were determined using the optically dilute method. 1 A stock solution with absorbance of ca. 1.1 was prepared and then four dilutions were prepared with dilution factors of 43.2, 21, 13.7 and 10 to obtain solutions with absorbances of ca. 0.025 0.050, 0.075 and 0.1, respectively. The Beer-Lambert law was found to be linear at the concentrations of the solutions. The emission spectra were then measured after the solutions were rigorously degassed with solvent-saturated N 2 gas for 20 minutes prior to spectrum acquisition. For each sample, linearity between absorption and emission intensity was verified through linear regression analysis and additional measurements were acquired until the Pearson regression factor (R 2 ) for the linear fit of the data set surpassed 0.9. Individual relative quantum yield values were calculated for each solution and the values reported represent the slope value. The equation Φ s = Φ r (A r /A s )(I s /I r )(n s /n r ) 2 was used to calculate the relative quantum yield of each of the sample, where Φ r is the absolute quantum yield of the reference, n is the refractive index of the solvent, A is the absorbance at the excitation wavelength, and I is the integrated area under the corrected emission curve. The subscripts s and r refer to the sample and reference, respectively. An aerated solution of [Ru(bpy) 3 ]Cl 2 in water (Φ r = 0.04) was used as the external reference.
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The samples for thin-film photoluminescence (PL) measurements were done with the same composition and thickness than the emissive layer of LEECs. to reflux for 20 h, after which time distilled water (50 mL) was added to the dark-brown solution before cooling down the solution to room temperature. The mixture was stirred at room temperature and dichloromethane (100 mL) was added. The organic layer was carefully separated and this procedure was repeated one more time with additional dichloromethane (50 mL). The organic layers were combined and evaporated to dryness to give dark brown oil. To this oil was added diethylether (200 mL) and the mixture was sonicated for 30 min. The ether solution was carefully decanted out and evaporated to dryness to afford the product as dark-orange microcrystalline solid. 
Bis(2-phenylpyridinato-C 2 ,N')(2,2'-bibenzo[d]thiazole-N',N')iridium(III) hexafluorophosphate,

2.
A 100 mL round-bottomed flask was charged with tetrakis[2-phenylpyridinato-N,C Rigaku FR-X Ultrahigh brilliance Microfocus RA generator/confocal optics with Rigaku XtaLAB P200 system, using Mo Kα radiation (λ = 0.71075 Å). Intensity data were collected using ω steps accumulating area detector images spanning at least a hemisphere of reciprocal space. All data were corrected for Lorentz polarization effects, and a multiscan absorption correction was applied by using
CrystalClear. 6 Structures were solved by Patterson methods (PATTY) 7 and refined by full-matrix least-squares against F 2 (SHELXL-2013). 8 Non-hydrogen atoms were refined anisotropically, and hydrogen atoms were refined using a riding model. All calculations were performed using the CrystalStructure interface. - Table S8 . Optimized Atomic coordinates obtained from DFT calculations of [2] + .
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Photoluminescence in thin film: 
